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Mediators of the relationship between sedentary behavior and depressive 
symptoms amongst disadvantaged women 
Statement of problem: Associations between sedentary behavior (e.g. time spent sitting watching TV/using the computer) and physical health have been well documented, however, studies are increasingly reporting a positive relationship between certain sedentary behaviors and poor mental health (e.g. depression). Little is known about the underlying factors that may explain the link between sedentary behavior and likelihood of depression. The purpose of this study was to investigate the contribution of selected intrapersonal and social factors as potential mediators of the relationship between sedentary behavior and depressive symptoms among women from disadvantaged neighborhoods.  
Method: Cross-sectional survey data were provided by 4,065 women (aged 18-45) living in disadvantaged neighborhoods. Women self-reported their sedentary behavior (total sitting time and screen time), depressive symptoms (CES-D 10), as well as a number of intrapersonal (leisure-time physical activity, diet quality, weight status) and social (social cohesion, interpersonal trust, club membership) factors. 
 Results: Mediating analyses, controlling for confounders, showed that women’s leisure-time physical activity partly mediated the relationship between total sitting time and increased likelihood of depressive symptoms. Women’s diet quality, and social cohesion partly mediated the relationship between screen time and increased likelihood of depressive symptoms.  
Conclusions: Acknowledging the cross-sectional study design, findings suggest that there may be several factors that explain the increased likelihood of depressive symptoms associated with greater sedentary time. Although future studies should test 
2 
 the mediating relationships longitudinally, these findings may help inform interventions aimed at reducing the likelihood of depression in disadvantaged women with high sitting time.  
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 Sedentary behavior, described as sitting behaviors performed at the level of the resting metabolic rate (1-1.5 METS) (Ainsworth, et al., 2000), includes activities such as television viewing, computer use and driving an automobile. The prevalence of sedentary behavior is increasing worldwide, with Australian adults spending approximately 4 hours a day engaged in sitting behaviors, which is comparable to other countries such as the US and China (Bauman, et al., 2011). Socio-economically disadvantaged adults are at particular risk of engaging in prolonged sedentary behavior (in particular screen-based entertainment) (Stamatakis, Hillsdon, Mishra, Hamer, & Marmot, 2009). This is of concern, given the increasing body of evidence suggesting that, independent of physical activity, sedentary behavior is a risk factor for a number of health conditions including type 2 diabetes, obesity, cardiovascular disease and mortality (Thorp, Owen, Neuhaus, & Dunstan, 2011).   More recently, research has suggested a positive association between sedentary behavior (particularly screen-based entertainment such as television viewing and computer use) and likelihood of depression (Teychenne, Ball, & Salmon, 2010b), with prospective studies indicating that engaging in higher levels of sedentary behaviour predicts greater depression risk at follow-up (Lucas, et al., 2011; Sanchez-Villegas, et al., 2008). Globally, depression is ranked as the 3rd leading cause of disease burden amongst adults and the number one cause of disease burden amongst women (World Health Organisation, 2008), with women found to be up to two times more likely to suffer from the illness compared to men (Blazer, Kessler, McGonagle, & Swartz, 1994; Wilhelm, Mitchell, Slade, Brownhill, & Andrews, 2003). Furthermore, compared to more advantaged groups, socio-economically disadvantaged adults are more likely to experience depression (Wilhelm, et al., 2003). Since depression is a debilitating 
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 condition that can affect one’s physical, emotional and social functioning (Keltner & Kring, 1998), it is important to understand the behaviors associated with the likelihood of depression, particularly amongst at-risk population groups.   Currently, there is limited evidence regarding the link between sedentary behavior and depression. Of the small body of available evidence, findings have been generally mixed; and although on balance a positive association between sedentary behavior and depression has been inferred (Teychenne, et al., 2010b), the evidence is still tentative, with further research exploring the relationship needed.  Although studies have demonstrated a link between sedentary behavior and increased likelihood of depression (Teychenne, et al., 2010b), little is known regarding the underlying mechanisms that may explain this association, with calls for further research theorising about this relationship (Fulkner & Biddle, 2013). Thus, examining potential mediators of this relationship is important in order to start filling the research gap, as well as to help inform targeted intervention strategies to reduce the risk of depression.  One hypothesis is that sedentary behavior may displace time spent in physical activity (Hu, Li, Colditz, Willett, & Manson, 2003; Tucker & Bagwell, 1991), a behavior that has been shown to be effective in preventing and managing depressive symptoms (Teychenne, Ball, & Salmon, 2008). Secondly, television viewing has been associated with poorer dietary behaviors and diet quality amongst adults (Pearson & Biddle, 2011). Since poor dietary habits (e.g. following a “western” diet of processed foods, refined grains, sugary products and beer) have been associated with poorer mental health amongst women (Jacka, et al., 2010), it could be hypothesised that diet quality plays a role in explaining the relationship between sedentary behavior and depression. 
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 Thirdly, weight status may also mediate the relationship between sedentary behavior and depression, since being overweight/obese has been found to be a consequence of greater levels of sedentary behavior (Raynor, Phelan, Hill, & Wing, 2006), as well as a predictor of depression (Luppino, et al., 2010). Just one study has investigated the role of weight status in the relationship between sedentary behavior and mental health and found that Body Mass Index (BMI) was an effect modifier in the association in healthy-weight non-workers and obese workers (Victoria Health Promotion Foundation (VicHealth), 2009) when using television viewing as an indicator of sedentary behavior.  A fourth possibility is a ‘social withdrawal’ hypothesis, which posits that the more often/longer people engage in television viewing or computer use, the more they remove themselves from social interaction, and as a result increase their likelihood of depression (Kraut, et al., 1998; Lewinsohn, 1974).  Alternatively, social factors such as social cohesion (i.e. an absence of conflict within society, as well as sharing common values (Kearns & Forrest, 2000)) and interpersonal trust (i.e. level of trust in neighbors/people in general (Ball, et al., 2010)) may play a role in explaining the link between sedentary behavior and likelihood of depression. For example, television viewing has been suggested to have a detrimental effect on social cohesion in society (Beaudoin & Thorson, 2004; Shah, 1998), consistent with the “mean world” hypothesis (Hooghe, 2002), whereby television programs (in particular violent programs) produce feelings of insecurity and cause mistrust in society (Gerbner, Gross, & Morgan, 1986; Putnam, 1995). Since research has found a positive association between social capital (e.g. social trust, social participation and neighborhood cohesion) and mental health (Gutman & Sameroff, 2004; Lindstrom, 2004; Phongsavan, Chey, Bauman, Brooks, & Silove, 2006; Pollack & von dem Knesebeck, 2004), such social factors may represent 
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 plausible mediators of the association between sedentary behaviors like television viewing with likelihood of depression.   To our knowledge, no previous research has examined the underlying factors that may explain the link between sedentary behavior and likelihood of depression. Thus, the purpose of this study was to investigate the contribution of intrapersonal and social factors in mediating the relationship between sedentary behavior (i.e. screen time and overall sitting time) and depressive symptoms among women from socioeconomically disadvantaged neighborhoods. Although one study comparing different types of sedentary behavior and their link with depression showed that screen time was only slightly more strongly associated with risk of depressive symptoms compared to sitting time (Teychenne, Ball, & Salmon, 2010a), it is important to consider different types of sedentary behaviors when investigating potential mediators of the relationship, since it has been suggested that the type and purpose of sedentary behavior may be key factors in the relationship with depression (Teychenne, et al., 2010b).  
 
 
1. Method This study utilised data derived from the baseline (2007-08) survey of the Resilience for Eating and Activity Despite Inequality (READI) Study, a cohort study which included 4,065 women (aged 18-45) residing in socio-economically disadvantaged neighborhoods in Victoria, Australia. Methods have been described in detail elsewhere (MacFarlane, Abbott, Crawford, & Ball, 2009), and are briefly outlined below.   
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1.1. Participants Participants were recruited from 80 Victorian neighborhoods (suburbs) (40 rural and 40 urban) of low socio-economic position, based on the Australian Bureau of Statistics SEIFA - Socioeconomic Index for Areas (Australian Bureau of Statistics, 2003). Using the electoral roll, approximately 150 women were randomly selected (using a random number generator in excel) from each of the 80 suburbs.  Where there were suburbs in which the number of eligible women was less than 150 (n=3 neighbourhoods), all eligible women from that suburb received a survey.  A random sample of 11,940 women were sent surveys, and a total of 4,934 women returned a completed survey, representing a response rate of 45% (MacFarlane, et al., 2009). Of the respondents, 571 women were excluded due to residing in neighborhoods outside of those selected for the study. A further 9 women were excluded due to falling outside the valid age range (18-45 years), or because the survey was not completed by the woman it was addressed to. Additionally, two women later withdrew from the study leaving a total of 4,349 women. Since pregnancy is likely to affect depressive symptoms (Bennett, 2004), a further 284 women (6%) were excluded from analyses because they reported being pregnant, did not know their pregnancy status, or did not complete this question. Thus a total of 4,065 women (82% of the original respondents) remained for inclusion in the analyses. Compared with respondents, non-respondents were more likely to reside in an urban neighbourhood and in areas with lower mean SEIFA scores (i.e. in areas of greater disadvantage) (Ball, et al., 2012). When comparing participant characteristics from women in the READI study to other population surveys i.e. the General Social Survey (Australian Bureau of Statistics, 2006), women in the READI study were more likely to be Australian born (89% compared to 76%) and more likely 
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 to be married/de facto (66% to 56%). However, results were similar for demographic characteristics such as work status (full-time 40% compared to 38%), education (university degree 26% compared with 25%) and weight status (healthy weight 49% compared with 51%). 
 
1.2. Procedures The study was approved by the Deakin University Human Research Ethics Committee. After sending women a pre-survey letter in the mail, informing them that they had been selected to take part in a study on women’s health, surveys were sent out via post. Following the Dillman protocol (Dillman, 1978), non-respondents received a mailed reminder 10 days later and a second reminder with a replacement survey a further two weeks later.  Women received small incentives (e.g. tea bags, $1 scratch lottery tickets) with their initial survey package. Written consent to participate was obtained from all respondents.  
 
1.3. Measures 
1.3.1. Predictor variable Two measures of sedentary behavior were included in this study: overall time spent sitting and screen time (television viewing and computer use). Overall sitting in the past week was assessed using the International Physical Activity Questionnaire (IPAQ-L), a seven-day recall of physical activity and sedentary behaviors  (C. L. Craig, et al., 2003). Participants were asked to estimate the number of hours and minutes spent sitting on a usual weekday, as well as a usual weekend day. Overall weekly sitting time was then determined by multiplying the duration of sitting on weekdays by five then adding this to the weekend days’ total duration (daily duration multiplied by two). Similarly, 
9 
 weekly screen time was assessed using reliable and valid measures (Salmon, Owen, Crawford, Bauman, & Sallis, 2003) by summing the reported weekly duration of time spent sitting watching television and sitting using the computer. Participants were asked to estimate the number of hours and minutes they spent undertaking those activities on a usual weekday, as well as a weekend day, and weekly totals were calculated as above (note: only participants with complete weekday and weekend day data were included in analyses).   
1.3.2. Outcome variable Depressive symptoms were assessed using the 10-item version of the Centre for Epidemiologic Studies Depression Scale (CES-D), a well-validated measure of risk of depression (Andersen, Malmgren, Carter, & Patrick, 1994; Radloff, 1977) that has been used in previous studies examining the association between sedentary behavior and depressive symptoms (Sanchez, et al., 2008; Teychenne, et al., 2010a). This screening tool includes questions that relate to various symptoms of depression that may have been experienced in the past week, which indicate poor mental health.  
1.3.3. Intra-personal mediators Self-reported leisure-time physical activity was measured using the long form self-administered version of the IPAQ-L (C. L. Craig, et al., 2003). Participants were required to estimate the number of days they spent undertaking physical activity in leisure-time in the past week as well as the hours and minutes they spent undertaking leisure-time physical activity on one of those days.  This was completed for each intensity (e.g. walking, moderate and vigorous). The total duration of physical activity was calculated 
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 by multiplying the frequency of activities by the duration and then summing across intensities.   Dietary intake and eating habits were assessed by a food frequency questionnaire (FFQ), which was based on previously validated Australian nutrition survey questions (Australian Bureau of Statistics, 1998; Ferney, Marshall, Eakin, & Owen, 2009; Marks, Webb, Rutishauser, & Riley, 2001).  The FFQ assessed the frequency of consumption of fruit, vegetables, breads and cereals, meat, beverages, alcohol and a range of high-energy, nutrient-poor foods (e.g. salty snacks foods, confectionary, cakes, fast food). Participants were asked to report their usual intake per day over the previous month with frequency responses ranging from ‘Never or less than once per month’ to ‘6 or more times per day’. Frequencies were converted to daily equivalents for analyses. Diet quality was calculated based on a previously validated Dietary Guideline Index (DGI), which reflects the Dietary Guidelines for Australian Adults and has been evaluated among the Australian population (McNaughton, Ball, Crawford, & Mishra, 2008; McNaughton, Dunstan, Ball, Shaw, & Crawford, 2009). The DGI includes 12 food-based dietary indicators of intake of vegetables, fruit, total cereals, wholegrain cereals, meat and alternatives, total dairy and low fat dairy, fluids, saturated fat, alcoholic beverages, added sugars and energy-dense, nutrient poor foods (“non-core” foods). Each component was scored from 0-10, where 10 indicated that a participant was meeting the recommendation or had an optimal intake and the total score was the sum of twelve items so that the diet score had a possible range of 0-120, with higher scores reflecting a diet consistent with national dietary guidelines.  
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 Participants’ weight status (Body Mass Index) was assessed through self-reported height and weight which has been shown to be valid in calculating body mass index in Australian women (Burton, Brown, & Dobson, 2010).   
1.3.4. Social mediators Social cohesion was assessed using a five-item measure which asked participants to rate on a 5-point Likert scale how strongly they agreed (1 = strongly disagree to 5 = strongly agree) with five statements (e.g. “People in the neighborhood can be trusted”; “People around here are willing to help their neighbors”) (Sampson, Raudenbush, & Earls, 1997) (Intra-class correlation [ICC] = 0.85). Interpersonal trust was assessed by asking participants to rate on a 5-point Likert scale how strongly they agreed (1 = strongly disagree to 5 = strongly agree) with two statements (e.g. “Most people can be trusted” and “Most of the time people try to be helpful”) (Lochner, Kawachi, & Kennedy, 1999) (ICC = 0.75). Participants were also asked to report whether they were a member of a sporting, exercise or outdoor recreational group or club (yes/no) (Giles-Corti & Donovan, 2002).  
1.4. Covariates Covariates were selected based on prior evidence (Brown & Harris, 1978; T. J. Craig & Van Natta, 1979) and then included if bivariately associated with depressive symptoms in the current data set. Marital status, employment status, age, whether children live at home and education were included in single and multiple mediating analyses as potential confounding factors.   
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1.5. Statistical analyses Analyses were performed using STATA version 11.0. Descriptive and unilevel analyses were used to examine the distributions of, and bivariate associations between, sedentary behavior (i.e. screen time and sitting time), demographic, depressive symptoms and mediator variables. The distributions of each variable were tested for normality and subsequently transformed to be as close as possible to a normal distribution using either a square root or log transformation. A linear regression model (i.e. single mediating analysis) was used to bivariately estimate the contribution of mediators to explaining the relationship between sedentary behavior (in separate models for sitting time and screen time) and continuous depressive symptoms scores, controlling for covariates as well as clustering by neighborhood of residence. This was performed by following MacKinnon’s product of coefficients formula (z = αβ/SEαβ) (MacKinnon, Lockwood, Hoffman, West, & Sheets, 2002), whereby alpha (α) = the relationship between the independent variable (sedentary behavior) and the mediator, 
beta (β)= the relationship between the mediator and the dependent variable (depressive symptoms), adjusting for the independent variable, and SEαβ = the 
standard error of both α and β, calculated using Sobel’s test  (Sobel, 1982). A z-score greater than the absolute value of 1.96 (i.e. greater than 1.96 or less than -1.96) was used to indicate a statistically significant mediating association. Following this, a multiple mediation analysis was performed, including all potential mediators in the multiple mediation model (Preacher & Hayes, 2008). See Figure 1 for hypothesized mediation model. 
 We first examined whether there were interactions between predictor variables and where significant interactions were found, interaction terms were included in the 
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 models (Kraemer, Kiernan, Essex, & Kupfer, 2008). Four significant interaction effects were found between covariates and mediators (i.e. employment and diet quality; marital status and leisure-time physical activity; age and weight status; children living at home and social cohesion) and thus these interaction terms were included in the relevant models. No interactions were found between covariates and predictors.  
2. Results Table 1 presents the socio-demographic characteristics of participants. The mean age of participants was 35 years (SD=8.22) and the mean CES-D 10 score was 8.94 (SD=8.34). The mean duration of reported screen time was just under 44 hours per week (43.76, SD=33.13), whilst the mean duration of reported sitting time was just over 50 hours per week (50.37, SD=33.44).  Women reported a mean of 3.4 hours per week (SD=4.57) engaged in leisure-time physical activity. Participants included in the current study differed in terms of their depressive symptoms from those excluded due to missing data on screen and sitting time variables (Mean CES-D 10 score was 8.30 (SD=5.49) for included participants and  9.03 (SD=5.97) for excluded participants).  INSERT TABLE 1 HERE  Both sitting time (Crude: regression coefficient (τ) = 0.040; 95% CI = 0.02, 0.06; Adjusted: regression coefficient (τ) = 0.035; 95% CI = 0.02, 0.05) and screen time (Crude: regression coefficient (τ) = 0.044; 95% CI = 0.03, 0.06; Adjusted: regression 
coefficient (τ) = 0.041; 95% CI = 0.03, 0.06) were positively associated with women’s depressive symptoms. Table 2 presents the associations between weekly sitting time, and factors hypothesised to mediate the relationship between sitting time and 
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 depressive symptoms. Both the bivariable and multivariable results showed that leisure-time physical activity was a significant mediator of the relationship between sitting time and depressive symptoms.  INSERT TABLE 2 HERE  Table 3 presents the bivariable and multivariable associations between weekly screen time, and factors hypothesised to mediate the relationship between screen time and depressive symptoms. Both the bivariable and multivariable results showed that diet quality and social cohesion were significant mediators of the relationship between screen time and depressive symptoms.   INSERT TABLE 3 HERE  
3. Discussion  This research provides novel findings regarding factors that partly mediate the relationship between sedentary behavior and depressive symptoms amongst women living in disadvantaged neighborhoods. Consistent with previous research, screen time and sitting time were positively associated with depressive symptoms (Sanchez-Villegas, et al., 2008; Teychenne, et al., 2010a). A number of factors were identified as mediators of this relationship; however, associations varied with the type of sedentary behavior examined.  Although leisure-time physical activity did not mediate the relationship between screen time and depressive symptoms, it did partly mediate the relationship between overall 
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 sitting time and depressive symptoms. These findings support the hypothesis that sitting time (e.g. sitting whilst driving, listening to music, reading etc.) may displace time spent in leisure-time physical activity (Hu, et al., 2003; Tucker & Bagwell, 1991), which may lead to increases in depressive symptoms (Teychenne, et al., 2008). Therefore, strategies aimed at reducing the likelihood of depression amongst disadvantaged women should focus on promoting both increases in leisure-time physical activity and reductions in sedentary behavior encompassing all contexts (i.e. not just television viewing and computer use).  To the contrary, diet quality mediated the relationship between screen time, but not overall sitting time, and depression.  Consistent with previous research (Charreire, et al., 2011), women who engaged in more screen time were more likely to report consuming a poorer quality diet consisting of energy dense and nutrient poor foods such as fast foods and energy dense drinks (Pearson & Biddle, 2011). Similar to the findings of Sanchez-Villegas et al (Sanchez-Villegas, et al., 2012), women with a poorer diet quality also had an increased likelihood of depression. Thus, it may be plausible that the link between screen-based sedentary behavior and likelihood of depression may be partly explained by consuming a poor quality diet.  However, our measure of diet quality was based on adherence to the Australian Dietary Guidelines for Adults, including recommendations to consume higher amounts of core foods (vegetables, fruits, whole grain cereals) and lower amounts of energy dense, nutrient poor foods.  As a consequence, we cannot identify specific foods that may be linked with depression.    The relationship between screen time and likelihood of depressive symptoms was partly explained by social cohesion. Plausibly, engaging in screen-based entertainment 
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 media may reduce women’s perceptions of social cohesion in the neighborhood and thus have a detrimental result on their mental health. Hence, promoting social cohesion in the neighborhood (e.g. implementing local neighborhood activities, street fairs, neighborhood watch) may be an important approach for reducing likelihood of depressive symptoms in women living in disadvantaged neighborhoods.  When interpreting the findings of this study limitations should be acknowledged. Due to the cross-sectional design of the study, direction of relationships was unable to be determined. For example, depressive symptoms may be either a risk factor for or a consequence of engaging in sedentary behavior.  Further limitations included the absence of information on anti-depressant medication use, which may have altered the results, as well as the reliance on self-report measures which may be subject to recall difficulties and bias. However, valid and reliable measures were used where possible.  Similarly, the CES-D is not intended for identifying cases of clinical depression, but it is a validated measure often used to indicate presence of depressive symptoms in epidemiological studies. The response rate was somewhat low (45%); however, this was not an atypical response rate for a disadvantaged sample (Currie, 2001; Sheikh & Mattingly, 1981), and studies have shown that low response rates may not consequentially jeopardize validity (Da Costa, Drista, Rippen, Lowensten, & Khalife, 2006).  Participants included in the study were less likely to report depressive symptoms than those excluded from the study (due to incomplete data on sedentary behavior variables). Although this may not be surprising (since those with higher levels of depressive symptoms may be less motivated to complete a survey), it may have produced some bias within our sample. In regards to the representativeness of the sample, women were recruited from socioeconomically disadvantaged areas and just 
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 25% reported having a tertiary education.  However, the proportion of women with depressive symptoms based on their CES-D 10 score in this study (36%) was similar to what has been previously reported in socio-economically disadvantaged women (Bromberger, Harlow, Avis, Kravitz, & Cordal, 2004).    Finally, there may be a number of additional mediators that were not assessed that could explain the association between sedentary behavior and depression. These may include social networks as well as broader social interaction. For example, the current study assessed social participation in sporting and/or recreational clubs only and thus did not assess informal social participation such as visiting friends and family. In order to more comprehensively test the social withdrawal hypothesis, further studies including broader measures of social participation are needed. Other possible mediators may include psychological factors such as self-esteem, given that television viewing has been linked to low self-esteem (Tiggemann, 2003) and low self-esteem has been suggested to predict higher levels of depression (Quellet & Joshi, 1986). Furthermore, there is the possibility that a third unmeasured variable, such as enforced unemployment status, accounts for both high levels of depression and high levels of sedentary behavior. Alternatively, the link between sedentary behavior and depression may be explained by physiological mechanisms, although not enough is known yet and further research on the aetiology of sedentary behaviour and physical and mental health is needed.   Strengths of this study include the large population-based sample of women living in socioeconomically disadvantaged neighborhoods, which provided power to detect associations even after controlling for a number of key covariates. This also enabled the 
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 testing of a range of potential mediators from intrapersonal and social domains, which makes this to our knowledge the first study to investigate multiple factors that may explain the link between sedentary behavior and likelihood of depressive symptoms.   
Conclusion The present findings provide novel evidence in regards to the potential mechanisms underlying associations of sedentary behavior with depression. A number of intrapersonal (i.e. leisure-time physical activity and diet quality) and social factors (i.e. social cohesion) were identified as mediators of the relationship between sedentary behavior and depressive symptoms, although associations were dependent on the type of sedentary behavior examined.  Whilst confirmation of these findings using further prospective studies is needed, and not discounting the need for continued initiatives to reduce sedentary lifestyles, promoting leisure-time physical activity, healthy eating and social cohesion may be important strategies to reduce likelihood of depression amongst women living in socioeconomically disadvantaged neighborhoods and engaging in high levels of sedentary behavior.   
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Table 1. Socio-demographic characteristics of participants (n=4,065) 
Characteristic N Percent 
Highest Qualification   
Did not complete high school 910 23 
High school/trade apprentice/Certificate diploma 2062 52 
University or Higher degree 1030 25 
   
Age   
Under 25 yrs 698 17 
25 to 29 yrs 549 14 
30 to 34 yrs  597 15 
35-39 yrs 849 21 
40+ yrs 1318 33 
   
Marital Status   
Married or defacto 2597 64 
Separated widowed or divorced 359 9 
Never married 1083 27 
   
Employment status   
Working full-time 1521 38 
Working part-time 1170 30 
Not currently employed in paid work 1265 32 
   
Children living at home   
Yes 2479 62 
No 1533 38 
   
Income    
<$500 per week 271 7 
$500-$999 per week 858 21 
$1000-$1500 per week 638 16 
>$1500 per week 669 16 
Income not reported 
 
1,629 40 
30 
 
Weight status (Body mass index)   
Not overweight (<25 kg/m²) 2057 53.5 
Overweight (≥25-30 kg/m²) 964 25.1 
Obese (≥30 kg/m²) 826 21.5 
   
Depressive symptoms   
Not at risk (CES-D score <10) 2525 62 
At risk (CES-D score ≥10) 1540 38 
CES-D = Centre for Epidemiologic Studies Depression Scale  
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Table 2. Potential mediators† from single and multiple mediating analyses explaining the 
association between sitting time and depressive symptoms amongst women 
Mediators α (95% CI) β (95% CI) αβ SEαβ z-score 
Single mediating analyses      
Weight status  0.01 (0.003, 0.01) 0.15 (-0.25, 0.54) 0.001 0.001 0.74 
Leisure-time physical activity -0.03 (-0.05, -0.01) -0.17 (-0.24, -0.12) 0.005 0.002 2.67* 
Diet quality -0.28 (-0.58, 0.03) -0.01 (-0.01, -0.004) 0.002 0.001 1.75 
Social cohesion -1.33 (0.22, -0.58) -0.004 (-0.01, -0.003) 0.005 0.003 1.66 
Interpersonal trust -0.07 (-0.32, 0.18) -0.01 (-0.02, -0.01) 0.001 0.002 0.55 
Club membership 0.004 (0.011, 0.002) 0.11 (0.04, 0.18) 0.000 0.000 -1.21 
Multiple mediating analyses      
Weight status  0.01 (0.003, 0.01) 0.30 (-0.08, 0.67) 0.002 0.001 1.52 
Leisure-time physical activity -0.03 (-0.05, -0.01) 0.12 (-0.18, -0.06) 0.004 0.002 2.4* 
Diet quality -0.28 (-0.58, 0.03) -0.01 (-0.01, -0.002) 0.001 0.001 1.73 
Social cohesion -1.33 (0.22, -0.58) 0.003 (-0.004, -0.002) 0.004 0.002 1.64 
Interpersonal trust -0.07 (-0.32, 0.18) 0.14 (-0.17, -0.12) 0.009 0.017 0.54 
Club membership 0.004 (0.011, 0.002) 0.03 (-0.10, 0.05) 0.000 0.000 0.62 
*p<0.05 
α = the relationship between the independent variable (sedentary behavior) and the mediator; 
β = the relationship between the mediator and the dependent variable (depressive symptoms), 
adjusting for the independent variable; αβ = alpha x beta; SEαβ = the standard error of both α 
and β. 
† Adjusted for marital status, employment status, age, children, education and clustering by 
neighborhood   
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Table 3. Potential mediators† from single and multiple mediating analyses explaining the 
association between screen time and depressive symptoms amongst women 
Mediators α (95% CI) β (95% CI) αβ SEαβ z-score 
Single mediating analyses      
Weight status  0.01 (0.01, 0.01) 0.03 (-0.39, 0.45) 0.0002 0.002 0.14 
Leisure-time physical activity -0.01 (-0.03, 0.01) -0.12 (-0.24, -0.12) 0.002 0.002 1.26 
Diet quality -0.65 (-0.98, -0.32) -0.01 (-0.01, -0.004)  0.004 0.001 3.02* 
Social cohesion -2.29 (-3.97, -0.61) -0.004 (-0.01, -0.003) 0.009 0.004 2.57* 
Interpersonal trust -0.15 (-0.40, 0.09) -0.02 (-0.02, -0.01) 0.002 0.002 1.25 
Club membership 0.006 (-0.01, 0.00) 0.11 (0.04, 0.18) 0.001 0.001 -1.76 
Multiple mediating analyses      
Weight status  0.01 (0.01, 0.01) 0.24 (-0.16, 0.64) 0.002 0.002 1.14 
Leisure-time physical activity -0.01 (-0.03, 0.01) -0.13 (-0.19, -0.06) 0.002 0.001 1.26 
Diet quality -0.65 (-0.98, -0.32) 0.005 (-0.01, -0.002) 0.003 0.001 2.56* 
Social cohesion -2.29 (-3.97, -0.61) 0.003 (-0.004, -0.002) 0.006 0.003 2.47* 
Interpersonal trust -0.15 (-0.40, 0.09) 0.14 (-0.17, -0.11) 0.021 0.017 1.25 
Club membership 0.006 (-0.01, 0.00) 0.04 (-0.11, 0.04) 0.000 0.000 0.76 
*p<0.05 
α = the relationship between the independent variable (sedentary behavior) and the mediator; 
β = the relationship between the mediator and the dependent variable (depressive symptoms), 
adjusting for the independent variable; αβ = alpha x beta; SEαβ = the standard error of both α 
and β. 
† Adjusted for marital status, employment status, age, children, education and clustering by 
neighborhood 
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Figure 1. Hypothesized mediation model  LTPA, Leisure-time physical activity 
